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-Jl-SOZffitiLLXLX^. tztx-tt\ ^2 5 6M 
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B 1 68 pin UnBuffered dual in 1 ine^Ex jl— JVCTM 

m&wstiwnxwk* ^U8^8 mmm t x 2 5 6 m 

J&fiTifiT**. I^2 5 6MB^yj.-;Wl 

(fit**. diU:J;9. fH^c-ytwyta-^w 

-T & C k **C» b. 4fc . *IBRW<^«WM * U 8 £ 
ROMcoffchOfcflOTLTfciv*. 

[ 0 0 3 8 ] m 1 1 <ojE3iw-c«i. * y 

8 klH«IH»5 2 4:^*^-/1^5 1 $»J 

*«B?5 3S:^L-CttatW*filVDD*»t. 
5 l rt<o#¥#fM * U 8 ^Eas«*fiZ V D D , 

*fM * 'J 8#>61i^RE A D Ytfffi^ ZtUZZ k WB 
fcTaMNMM * 'J 8^tiIl^tfiVD D . V DD 

[00 39] tthib. 0(1. HI 2£?jcf 

«wffvActa:amnifiivDDfc:sffljt-4* 

®K5 211. fcm5WE66 1 . rtSSSX^f 2. 
«^«*H»6 3*Jj:tXANDy-h6 4t#tf. 3ES 

5$m«» 6 1 « , EgsmjB 6 0*^ ^gsstswtffi v d d 
ttvDD^^ffisiitt,, nr^iauKsnm 

fiVDD, VDDQSrtB^LttttS. 
[004 0] rtS«»X>f 214. ?Em^«?ft6 1 

coa^mavDD, vDDQtgJt. ©jam-?-* 1 ' # 

r H j K/pcofflH^yUTHSSETOSSfilVDD, V 
DDQ»«iNl^qeU8CC4-^. 1' ifi 

r Lj 1/<^,W^7 ItliSmSfiVDD , V 
DDQO^(M*U8^«te*ffjM-S. AN D y 

It*. ANDy-h6 4C0ffi*m#*6 4«, f^tW 
StREADYtf r Hj U</WC#ofc£kfc:JEtT 

[004 1] fi-^jfe£EIK6 3(i. »MKflL*4 -y* 1 
5 y ^ixTHSSm® 6 0 ^6tKtMtffiV D D# 

as*s*ife^fc^jctT(i^0 1; ^ r Hj 
xnwtm^ 7t6 2^y$t warns* 4 

D<7)\tiXtfW±ZtltzZtlzmtXJWAm^PV?OF 



fi^READY^rHj !/<M:^oTANDy-h6 

[0042] £<Z>S3E»«dL WfliH»5 23&««#PW 
OFF«r^«-T6i:i: tJC«#READY(CJCSUTrt 

n y h u- ^ 5 tcfiffl^T v v£0 1 ^xX^Atcit^ 

[0043] il l<0^#Tm. DRAM. 7 

7-y^jL^^y^J; {/KiM»J8flHlS5^ 1 \* -y $r- x 

3t*>\ £*Uz»£k<7>T*U;$r<. ^DRAM, 7^ 

Late* rtti;A-W«ifcJ^ WStt LXhX 

[0044]^, ^mra^siut^esfico^jBu-r^T 

[0045] 

*«Ht*»»iatfaiBk. ^^x-^AitS^Jg^W56 
^tt^flslEttSSHk , «K«BE**^-i ^ii/^c: k tc^5 

wtacKis-r&si i ^KauMWiiiftk , 

r-^ffi^HWk. «BffjtT«l^*ife 

«tt*»»K««J»cRiS L . >e cot- ^ EifcMRT L 
^Ck*cjCtT«ffjkft^«#*as^&»2^«8 
»J»Hl»k**a*t^<i&. U^ot, iiSi&#B#mi 
«tt¥»«cieigSISk LTiSf^L. m^^^^LT^T-' 

[0046] ««ja2 jH8-e«. m*b i tc^^ 

(3=5:4 . 

[0047] ||R!3l3(CflR6f5WCtt, IS^S 1 (C^4 



i 



1 
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[0048] iff«JM4 *c«6SWH-Ctt. «*B2 4«i 

tf£*tr*"9'7ktt« Kvr-SfftXnMZtlX^h. 

[0049] 1«#JI5£«6 JOTWi, iff&JS 1 *»i5>4 
^l^^4=«&^^*«tt4Mll^fl»WiD R A 

[0050] m#m6lZt&&micOX*: 0 isX^MZ. 

k ioe txmnw ±^m^i:m 2 n&mmwmmzs- 
ivfcn&mmmmfr tvrzft$tnmm±x~yzm2 

JlWiSfmti^tt^tHEtfaiBkLTMffL. HiEi 

[dn <r cofmcD— m&<?>&mirz xh^-vi-^a 



[03 ] il^U:7f-,-K- Kcoiif^^^^u 
[04] Hl«c^Lfcvif-#-K^)Hff«:5rt*>f 
[05] 0 2 tzjk L fc¥*WM * 'J co-f - * JKttiSf£ 

[06] 02^ Ltz*m#* * 0 cot- 9 

[07 ] m2(,z^Lfc*mfa**vcoffifcz^mx 

[08 ] :^»»SH^tlti)^ 

[09 3 z<Dmmcomm^co^mm^'tmxh 

[010] zcomffinmmcoz ^m^sasmi^f 
mx-hh. 

[0in znm&co&Bcoz kizmns&zmzifrr 

[012] 011 izTskvtzfflmm&nffifci^-rmM 

1 Vif-,tC-h\ 2 CPU, 3 ASIC. 4, 6 

3 H#3fc£0», 5^^j3yhP-7, 6, 60 
iSSnML 7. 6 2 WtlX^ 7 f, 8¥*fM* 

9 DRAM. 9' DRAMf77\ 10 7^ 
•/ya^t'JS, 10' ^jL^c^'Jgpc?)^./ 
7\ 11 7? yisa.**:V, 11' 777y^^t'J 
f-/7\ 12 &&fflW®ffi. 12' *S£»J»m»f- 
15 ftSmMA-i «yf\ 2 0. 3 0. 4 0 M 8 

7^- ^\ 21 /N-»/h\ 22 Tto-r* y^r7>f «*\ 

4 1 5 0. 5 1 ^6>^-/K 5 2 iKIffll® 

5 3 Sg^. 6 1 ftBsttKBL 6 4 ANDy- 

K p ty, 
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(57) [SSKl] 

^Jf%tt;**'J. SRAM, DRAM. £«»lHjft£: 

TSRAM^COT FU^i:DRAM^<7)r FUXSrSflOST. ^ 
WH«l*f 4 - t jWWSfcf- * J4SRAM^fiMPr4 • DR 

J:oT-r-^«»«8Scofi«**(i^ii4. 3g£. *g&o 
^NSWcf - -y rfc-ooftiLfclcllSrf 4 ,1 fc tc J: o t>h 
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s-vee 
s-vss 

PS 

L-VCC 

1- VSS 
S-/CE1 
S-CE2 
S-/Og 
WWH 
S-/LS 
S-/UB 
U2-CLK 
D2-CK.*! 
D2-/CS 
D2-/RAS 

02- /CAS ^ 
02-/WE 
U2-A0 

- D2-A14 



Dl-VCC 
DI-VSS 
- Dl-VCCQ 
D1-YSSQ 
D1-OOMU/DQML 
D1-OO0 ~ DI-DOIS 
-O A0~A24 
tO J/OO-j 




1/015 
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— Of-vss 
— Ofvce 

O F-/OE 

FVWlf 
FVRP 
F/W 
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02-VCC /BUSY 
- D2-VSS 
D?-VCCQ 
D9-VSSQ 
D7-DOMU /UOM1 . 
02-DQ0~D2 OQ15 
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IlS^iai 3 HSl^A-zN-i^fclBlMI SFET£*;h. 

?tuzfr?ms«om i -x* >j -feyp^r-^tj'm 1 * * y fc . 
frie^ i j< * y ic*r-f sis i r 7 ^.Mt^xti^tz^b 

<rtm.<nW. 1 J- Y fc OstsW. 1 -f- -y7k . 

l&coS^^y^/l^-^tfl^^'Jfc, 151^2** 

'J CJWS* 2 T 7 -fc X^cOA^CO/c^coftlfccOSiS 2 

y-Kfc^trSi^-f-yrfc. 

OTie^tStco^ 1 y - H £ ixmfldm 1 f - •/ rtatt 

&SSlT?-fcXfI^£{ft&^6&&<Dm3/-Ffc, au 

h * * U 3 > b n - =? i is tl m 3 f - y r fc £ d £ . 

T?*x«^«SWfc»£fcttlHE» 1 ^tyt:« 
T7-feXSr^3J:3miT?-b:Xfi^Srai^L. li?2Jffl 

timfie^ 2 * * y c» vx r ? -t x •? <k ? is 2 r ? 
isn&T 9 ^xmmznm lx mm 1 * t y & 

^fcLxaj^lgfc$fii.fc fete. miim2^^'Jlzn 
t5U7l/-/yj. SrS 3 fcaOco <jyu-y i<-jLa-?y Kfit 
^■Srmiem2r^-t:Xfi^fc LTaj^flgfc^ix. 
sflie^tynvha-^Ji, ffiam2^tc*30T. mr 

S!^aiL^?t{isa3v>'Ffi^$-Hirl6^2r^-fexfi 
^fcLTaj^^fc^nsttic wasi^tyicit 

^zmzminnzxm^t Lxm^mt^ti^^m 
mm. 

m%m2izt5^x. wiemi^^yfcfne 
m 2 x * y t tip btt ?8Srfi« lt satw * ram* mr 

Me^^ynyha-^ti, isfemi^ytc-f- 
T-friem 2 ^ ^ y conim- h r k fnem 2 p< * y 

Bl)fB^lWiafcB5ie^2^fc^3Sc5t8^S'IT' 

1 * * y iztt-thmiu L/w&?mm-wmxb s t 
mmimmt. mmmi * *y iztrt&vyu 



mat =5f s fc 1 1 tiwsew 2 > * y £*r-r s s^aj l/# 

mie^3^-/ycomim^.coms s-viz&uszti&tft 

ftmz&t tizm±K tzhiz^L. 
^M^iifiit, mm&comi'gmiz&mztLm 

^, 

Ma^ 1 msE(±H«ie« WL<nm 1 ±atcis(tf>fLS ttt 

luieHl. ^2. S.^3f--yr{±f)iami±®tC 

Me^2me6»iffins^^coiinem 1 zmizm txn^-t 
h mizmi htitcm 2 ±mzmtR ztiz>*mi*m&. 

[ft^JB 1 0 ] fg^3B9(zfcv^T . mMHtwiMm 1 . m 
2. Rl/m31-y7iiUi;yMf!Hz£<0M±2ixZ>*m 

mm. 

iffis&mi i ] m&muzti^x, 
im*mfc£Mit . ^»%«y * y t wie^»^tt> * 

y (cH-T fl-SBT ^ -b x(f^$r^(t ^. tz&bcoimcom 5 
y-h'fc*»'-g-i^&m4f--yTfc. MfS^f*^B^g? 

fflB^WciliS^Ka fc cor- ^ <0 AffiTl TOtftWf- ^ 
AtBTl^fc^M^L. 

i atxm 2 f- ••/ romriem i si^m 2 * ^ y t« 
Ttt^^ix, B?ie^4 f- -y r<omrieB?ie^»%it> t y 

ya-ytcSt-tS^r^-bXtcigtc^ 0r^«OTHU^fc0f 

s<ox-^»ifl>rier h uxfi^^&{/frie-r-^Aaj 

iif^js 1 2 ] 1 1 ctj^-c. tt&HWfc&s 
»i, frfs^ia.tx^2^=Eyt«-r&r^-fex»iffli-ri, 
fc»<o«^**fi«& $ ti t sscom 1 ©jfflifi^^ fc . nr 
t y cor ^ -txsifflico^^cofi^-^ffii&s 
^aco^ 2 smews? fc . Ma® 1 *^ ^ 4 ^ 
^■yrizn-rtmm.com.m^tirmz^-r^^mi^ 
mm. 

im$&% 1 3 ) m&m 1 tefcv^x . mem 1 avas2* 

•y rco-g-n-f tM . 9 o y ? (CPI W L^: a v y H tc «fc 0 
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- y^ey (dram) f7mo, Siism4^«/r 

[|S^«14] SlDRAMf7/t, 
1^2 D RAMf 77t . 

i9K»iavsR2DRAM^^rtciS'&s<x. fnesi 

ifc0g5iy-Kk. fl»E»2DRAM*.yrfc#^4fS 
y^y 3>'ho-7*£'trf' 77h, 

WM^^'Jf 7^, 

^k, 

(i. fnes5ix^»2DRAMf--yr(citr&r^-fex 

«HI*fk LTflB&Six&«8ft^)» l««Ml^*B^k . W 

le^jw&fty ^ y or^^xsiffliio^cofi^fitjss 
n*a«<7)»2»j»<i^ji8 : F-k £mz&ts¥mfmM« 

WK^tW^SBi, ME»lDRAMf-77 , k. IViBff 
2DRAMf 77 a t. li^Ey^y ^^hu—^'&tff- 
So 

*M»^4>fHaail DRAMf 77MS2DRAMf7 

rcsnr^-b^sRAM-f >^7x-;**e*T*> 

1 &^§S2 D RAMf >v7"\,Z$tth 'J71/7 Xi 

[ff^i 8] ii^3ai4(cfcv^T. snemy^y k 
mb» 2 y * y k utr h- ixxffiiat»feH t« 

[000 1] 
[0002] 



dkk^^o (ifclSKl) : LRS1337 Stacked Chip 32M Fla 
sh Memory and 4M SRAM Data Sheet ( [Tflcl 2^4^ 
2 1 HttSB), 4 h<URL:http: //www. sharps 

ma. com/index. html >) % (^QK2) : ^¥5-299616^ 
^(»KBWH»flF»BI»«5 6 6. 306^, 199 
3*10^200), OW 3] : ««PF8-30568O^ 
*L B0R4) : [*K5] : 

«Hmo-ll348-*£«. 

[000 3] KSKl)(C(i s yjvisj.**: »J(32M bit 
3*)kSRAM(4M bit£»> ktfA9v?*v7TF 
B G AM/N' y *"-S>fc-tt»jh8 *ifc*££¥8WM * 
y^PEttSfl*. 777y^t'Jt SRAMkteFB 

^kx-^Affi^ffl^^a^s^T^^o mt,&*n 

[0 004 ] Kit 2)^001 7(Ctt. 777^*>J 
f 7 7'tDRAiVIf 7 7° k 3^y -F7 Iz-AlA' >y $r- 

-^Aaj*«wc«LrrKvxA»«T. t-*a 

[0 00 5] [Xitt3] Wi. NA-7K1CSRAM 
f* >y TaPSflKSfU f^SRAMf 7 7" ±fc!A>7^fi 
LTS«3fut 7 7 y ^ A y ^ »J f- y 7° k V>f a V 

[0 006] [XiK4 ] 5(3tt. lo^if 7 

TcoKffi{=l6ft7-U- h*^LT-t<xi: 0 t>/JvS<02ffl 

CO^ <y TtSmZtltZ , 'J - H 7 1/^ICOA* v ^r-^C 

I) f 7 7^i^k t T 7 7 7 y ^ 'J f 7 DR 
AMf 77, Rt/AS IC (Application Specific I 
c) ^J>0. Cix(cJ;Oy^»J-o^^y ^iIKLS I )&* 

[0 007] [XiR5](Ctt. 2o^DRAM/P7^ 
^r^TL. mt"f-?Z 2nitLX§m L. 2-^cODRA 
M7 r P7^^t'j7l/7i/ J .^^ 5>^^^^L. was 
^ -fe X k D R A MCO V 7 W >y is a * EI 

•^SfiSB^ieKSit* . i^»J»ttDRAMnyhn- 
^(cii-oTft^ix^^. ^tODRAMayhn-7(i2 
^DRAM7 v 07^MlTiI^:#^MUT 

[0008] 

t5S^^T»»«Ra^ftfc«efflSil« 7 ^ y ^.y 

y kSRAM^iy\° ^y ^-ytcn^^ft^y^ y^^^~ 
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sRAM(c^mis#-§-. tm»* mm^mmztix 
[ o o o 9 ] mmm^&mmt. M&LxtK^? 

m&iztttozti&mm (nm*?y-j±mum) 

h \,z^hX±* < 3r 0 . J: 0 ^fStfSflOSRAM^ 

tzi ^cfflg£K£: ~?T<£,I<b ^PJHB Ltz . fiU^SRAMco^ 
§Sfl:^iiOTOj:3^e^^. *^SSRAMcol$M 

Mzmmmn^mx ltmqs h ^ y ^amvcjmm 
zmmtth t y- b^^>m^hy^m^m,tix 

LZ^T-f&ftWffitfmiX L&o b ^^0$&&ttZ£ 

[ooioj zzx^wmm&m<n--r>\±. tmmm 
h. 

coo i n 

&^xmT7*xm^£%mzi^izimimi dr 

^ai^t. m2Mmiz&^xn$t**:>jT7^Am^ 
z^immsizitzmzm 2 d r a m f- ^ lt r ? 

COO 1 2] fiP^>^ 1 2 D R AMf 7r(iI*W 
fciilsl tr- ? £ WS LT &*H~& J: 0 tz LT*hSB^ 
^«^j7U7y^^^ffi^ El MttUi V7U 

[00 13] 

iMosh7yyx^) m<nmm®$%tt.mz±->x . # 



<mmm 1 >ia 1 i±*%wzmm Lfz^m^mm^^ 
w.co-wxh h * ^ y ^ i;*->ucom-<7)mmm£*< l 

fz i> <7)T£> 2M ^ U ^ x J- -/Hi4o<0f- *y 7(: J; 

->xffi&ztix^h» ar^z^co^^yiz^^xmm 

[00 14] CHI PI (FLASH) WS^t'Jt 

u), eeprom(xu? h y#y>f ^-^h-t^ft-o^ 

*IIJ!ffe^i^7'y>'^p< : e , J€:W^iK0ai-^. CH 
IP2(SRAM+CTL_L0GIC)(w<iX^-f ^ ^ 7 7 >VJ±T9*: 
X^t'J (SRAM) ^ ©JtflIlH]S& (CTL^LOG I C) tfim^ixX ^ 
6. ©JtSISffifiCHIPZ^mS^iX^SRAMhCHIPSa^CHIP 
4<0$flfJiI£fi : 3, CHIP3(DRAM1K CHIP4(DRAM2)(ir>f ^ 
^^^AT^X^y (DRAM)T'&&, DRAMJift 
gftlf/S-W V?-7x>fX^l^£>EDCk SDRAM. DDR 

&. ^^v^is^-Mzi^-rtKo 
mMX'i>m^z>zLt&&$:$>i)\ ^mmmvimtK^ 

9 o «y 9 \z nm L t: n ?y K (c J: 0 t/*ii A 
9 ^ ^ -y ^ ^ y/AT ^ U T'*> ^>SDRA 

[00 15] Zco^^V^iSjL-MZ&n^frtiTFU 
X(A0-^A24)h3V>'Kfi-^-(SVCEl, S-CE2, S-/0E, S- 
/WE, S-AB, S-/UB, F-/WE, F-/RP, F-/WP, F-RDY/BUS 
Y. F-/CE, F-/0E)^A*J^iX^^ m^iiS-VCC. S-VSS, 
F-VCC, F-VSS. L-VCC. L-VSS£ii LX&tSZtl. 

<^x^^zm/Q(y^\mwm^hnh . rvuxm^ 

BJSOf^f- 9 Atib^lKiCHI PI (FLASH) t CHIP2(SRAM+aL 
_L0G I C) IZ&m LXiSmZtih. CHI P2iiCHI P3&tfCH I P4 
<VMmz<&mt%:&7n >y7(d\-CLK, D2-CLK) „ TYU 
X(D1-A0— D1-A14. D2-A0— D2-A14) . n W H (Dl-CKE, 

D2-CKE , D1VCS, D2-/CS, D1-/RAS. D2-/RAS, D1-/CA 
S, D2-/CAS, D1-/WE, D2-/WE, Dl-DQMU/DQML, D2-DQMU/ 
DQML) v DRAMfflf r -^(DH)Q(>-Dl-DQ15, D2-DQ0— D2-DQ 
15). S?H(D1-VCC. D2-VCC, Dl-VSS, D2-VSS, Dl-VCCQ. 

D2-VCCQ, Dl-VSSQ, D2-VSSQ) ?rS^Ja*^"^ P Z.COX^V 

7 ±-xmcDm^Ti±mmi,z&M.z_Kc< tx^^tz 
*>tmmco-^x'hz>. 

[0016] zLZTZ^yvm^z^xfemzmw 

-th. CHIP2^A^^n^S-/CEl.S-CE2(i^ yr>f 
TVKt-if. S-/0E(iT^hr»y *-7)Um^. S-/ 
WE(i^>f h 4 ^-y/Pfi^-. WLBiior-^M hSS? 
fl^ S-/UB(iT hS^fl^T'^^^ CHIPUC 

Kh^ixh*-m\$74 *-7-fum^. F-/RP(iy-t 

•y h/x^-r^^V-y^^fl^-. F-/WPte^ h/nf 
^hfi-^-. F-RDY/BlBYiil/^^/b'^^ T^hr-y MI 
FVCEf-.yr^-y/MI"^ F-/0E{iT^ h/7 h 
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[00 17] ^ 'J t y 1^7 h' l/^S 

(AO— A24L T-^Affi^tKl/OO— I/D15)Sffl^T7^ 
•yi^jL^^U, SRAM. dMW\T7*Xi-&Zttf&%; 

Ki/Xtl(A0--A24)<7>ft!l. =JV^Ffi^-F-/WE. F-/RP. F 
-/WP. F-RDY/BUSY, F-/CE. F-/0ECO 0 %<J&g&Wft & T 
^T--f^C"T&* SRAM(CHIP2)XJiDRAM(CHIP3, CHIP4) 

y Kft-^WCEl, S-CE2, SVOE, S-/WE. S-/LB, S-/UBCO 

t V **>«9>£SRAM>f y^-7x^f AttiZ X -oXfthtl 

[00 18] SRAM^COr^-feXhDRAM^\(^T^^X(iA 

T XCOmizX fflffl\B\ffi (Cll JAGKWT 7 *z A 
ttWfcth. SRAM^OT?*Xfc££TKlxXtf)KH 
t DRAM^cor mk4-67HW C0«ffl«»J»EI» (C 
TL_LOGIC) feflA: 1/ 9 Izfo hfr t#>ffi£t&£ 
LT*s<Ztlz£*7Xm>t>tl&. 
[0019] im^T?*A^&^lZimW^<7>T? 
■irXfci&g&T H UXff-^n KfI^K£©lffllIII& 
(CTL.LOG I C) L . DRAM^OTy'-trXSrfT^ "J — 
FTy*-fcX £14DRAMA> A> Ogg* ffilf-^ (5 DRAM 
fflx-^I/0(Dl-DQO— Dl-DQ15X(iD2-0Q0— D2-DQ15)** 
M$W0&(CTL_LOGIC) fcrR^fflSfU ^C0f&> t 

y*^ji.wi^T-^Affl*«(i/oo--i/Di5)A.ai*s 

*U ^^DRAMfflr-^I/0(Dl-DQO- D1-DQ15&1/D2-DQ 
0— D2-DQ15) UTDRAMl&tfl)RAM2k: £ *l* • 
[0020] DRAMl^DRAM2^cO«^(i:L-VCC. L-VSS£> 
£>«&£*U SHWERKaL^LOGlOSraLTDl-VCC. D2- 
VCC, Dl-VSS, D2-VSS, Dl-VCCQ, D2-VCCQ, Dl-VSSQ, D2 

^BrL^DRAM^mSSSSA-r^^^iiDRAMcT)^ 
JfflffcS- fi 1 a & - WM(DM®iUz^Kcm^£j& 

\ y^S(IIS^IfWlll»(aL_LOGIC)^tf 9 . 
[002 1] ^/c. DRAM^y^UvVifclfS^fctt 

W»@»(aL„LOGic)^^M(cy<v^r^T' < ^7 
V F £ £A LTff "3 «I k . HftfcDRAMco 'J71/ 

»y>-A«pttttafa^c»ft-r-&^. wwiiiKtaLj-oGi 

COS ASPS £ SStf> & <I i: Lz X o T DRAMS: i 0 J£oi&j£ffi 

[0 0 2 2] $JJflllHlS§(CTL_LOGIC)(Cj:oTl 
oof- ? £ DRAMOH3: o fc 2 WrOT 



[oo23] vxtmmLtzmmmizxtiif. sram>t 

-7x^fx^BfiLm £{ffi3ri/lfflDRAM £ ffl v 
ASS* t y * ^*-/l^«||3Rai#* . ttWzi 
t y t x a — ;UT*(iDRAM^flEflH $ ixT t ^ **dram tie® 

ttz. *is*.~*\simx*mfTZti& i Jyv>vi'*<o 

mffiZiMJg(<zJ:^X3£z.Z>Zt1 f z£->X DRAMO&fflSJg 
[00 24] ^^>(C. DRAM*C*5^-6T-^«fip^ia:-ft 

t vyu^i^^^no ?4 $>7£mmi-&zt(,zj: o 

DRAMO ^l/'yya^^t'JtyjL — /I^W^ ^> WlR-r 
&Cli:^ai*&^s *>t , JtyAHW:7^«t 
-S^-ic 'J7l/7ya LT ^ >f 5 yytW&th 

(%wim\< * o Tfie*osRAM/i(t^fflv ^tyty 

a srsse-ar-rtc***^ tut ^* *->v*mm^z> z. t 

**v*i/*~)v*mstthztx*hh. z.com*)cr>tz 
wz^ nizi^mzittif^-frftaxmfztLh y ? 
uvtspimmzmi'tmizx^x. f~^^t?^i 

fcfefc:*4DRAM^«»"r6S«SflJBrL. SRAM(Clfi1i$ix 
$:SRAM(Cia^ LT . «»^"4«&9l^t 9 

fx^p< t y ^<om^ffi&£^it-r & c t j: ^xmm 

[0025] El2{iCHIP2(SRAM+CTL^L0GIC) Z^Ltzh 
COX'fo h« CHI P2 <SRAM+CTL_LOGI 0 JiSRAM t (CT 
LLOGIC)^i?»fl|BgS<XTfeO. *«§ft&SRAMttft*J: 

(CTL_L0GIC)(i:CHIP2OSRAMl^f-c7)a5^T\ H2T'{i:ffi*Jl 
(,Zffi&tltzMmtLXff;ZtlX& Y )^ AS N MMU. ATD. DT 
D s FIFO, R/W BUFFER. CACHE. A_C0NT. INT TMP. RC. 

PM. CLK_GEN. cmjzmzJ:'oXffifRZti& . JaTT*#S 

fcTKux£s»u r^-fex^trd^tyjrai^ 

-S. SRAM3^a«?Sil3t«^tC«r^-feXX>f *yf-(AS)(C 
J: oTSRAM^T K l/Xft^-h 3 7 y Hft^'^ ^fl. SR 

[0027] 7Kl/^h7yyy3Vf>ff^^@»(A 

td) « r h i/xfi^ k a ^ y Kfi^-co^^^m l t n 

^HBOyTDXix-^fi^k 37> K<l^os&ftS:«as 
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4« 

[ 0 0 2 8 ] R/W BUFFERJiDRAMcOlyg^ft L . #&<^<7)<% 

hr^h^^ey (fifo) (ijt7o»i5tajLw>'^7rigK 

TDRAM^coSa^T-^ -t tor K 
®C0r^^X^^(-ip/coTff^n^^^DRAM^ 

[0029] ^^IHSSINT(i:DRAM^m®K^^ 
ICDIWMOMMfcfcfH . affitfH ; E^JL-;KTMP)Wffl 
U tBS L fcfflKfc: JE tfclf-^SrRC h A_C0NT(c 
tt:*rf4. RCiiU 71/7^*^^ DRAMCO'J^V 
>y aHBWc **>*T 'J7U -y ^o. 3 r H UX 

[0030 J /n°*7— ^r^ji.— ;KPM)(i:CHIP2C0©JfflI[l]K 
(CTL_ LOGIC) h DRAM^^aRfltl&JftVttJHCOSOWStT 
3 4 ^Q-y^yx^l/-; <CLK_GEN) li^o 7 ; ££f£ 
L. DRAMfcfiIfBIIiI»(aL_LOG!C)A,fifc^S. 
^x*lx-^(00M.GEN)«DRAM^COr^-feX(Cje«s5r3 
7yHS:Mtl). r^-fexr?>-ho-^(A_CO^)^CH 
IP2 (SRAM+CTL.L0GIC)^*i&f^c7)^IfflIh. DRAM^r?* 

**iT9fcto3rFux£»£-r4. fttaM^y^s; 

[0031] CHIP2(SRAM+CTL_L0GIC)^^e 'J r?-fc:X 

at^^-7x>fxn. rKU^fi-^(A0—A24)* 
6V*3?>'H(lt(S-/LB, S-/UB, S-/WE, S-/CE1. S- 
CE2, SV0E)#^<ffc-r& fcATD#£ft«:SMa!l,T-** 
or^-fex*«BHJ&Sii4. »«B*»fejUjS*ifcrH^ 
m^(A(KA24)Offi«i^MMUCCctoT^}eSfL4o 
tfV - y «* L*>MMU|*)gff<0 1/ Vx ? IZXJI Ltz 

[0032] SM^T9*Xtf'ftteixh^\iZ\Z*m\$ 
3a»L3trKU^«rSRAM^iS4fcH«p(-. 

^^(as)(c3wkikjMS-j§^4. r;«x>( yf- 

(AS)ttr?7yK£SRAMMSSU SRAM^<or7-fe*#BB 
»SfL4. cnJaB^»fKi^fc^4*R^RAM^<or 

[00 3 3] DRAMA,y-Kr^-fe^S:ff9*^CC«. » 
8W»4> AflSfrOMH:: J: oTSSftSftfcr H l/Xt ATD 
Tl$ftJ 3 V y H #A_C0Nncj& £>ix 4 . A JTONTJij* 
4>*I fc r H X t =7 v y K r ? -fc X jW)R AMtC M L T 
Hff^iX^^^^JKL. C0M_GEN(CDRAM^<50avy K36 
fT^SSrr*. A.CONT«WflJ*»fe®tWo^rF 
UXSrDRAMC0Q»>rHU>C^^7ArKUX(cSaflL 
T, 20i7)DRAM^^7^«^Uv^DR 



AM tcaj^} • COM_GEMmK_GEN#£jK Lfc ? a •/ ? 
izmmLXTFUXhfflmiZTf^X&fa^LX^hm 
AMcnvy F£3£?rf 4. 37yHkrKi/^tSWK 
■o fcDRAM i 7^- ? £ U a^SftfcrWIiR/W BU 
FFER^^tTI/OO-I/OlS^e^SilT'J-Hr^-b^ 
**»7i-4. DRAM^-f hr^-feXSrfi^S^i, ttSS 
*»4>A*SilMMU^i:-?T35»Siifcr KUXfcATDTtt 
*n $ tifz a v y K dt dt IttDSftftavyHt r - 
?#Aj:0NTKi2§£ii4, /LCONT^iH^ix^r Fl/Xfca 
vy H^^r^^x^DRAM^^fT^ix^v^wgift, co 

TliMMUa*£§WRo 7HMt DRAMffltC^fg LT . 2 
OCO D R A M<7) 3 *>r ? -feX S LT V ^4 DRAM^ffiy^ 

r H ^ R^tcr 7 -bX LT t ^DRAM(C 3 V y 

^$ilR/W BUFFERS- B.«ftS<lfc». r^-bX^fi^ 

LTV^DRAM(CiS4>*LT»a^*«ff*>il4. 

^il4 t*'~ ^ <£<7)r K UXti- MFI F0(C t> ft, 

t> 3 -*^DRAM(Z i>V7U y is jl^T Lfc 

a -7MTMP) *«fflJK $:iSU»j7l/7y^^^y^t 
r^-fexay bn-7i f zm%\'tZ>. mi&lz&til$y 71/ 
■y i/ jl^^ y ^(i 'J71/7 >-^Pi£M< S!IELT y 7 
U-y^fflrKUXS:aWrr4. X(Cfiai«^U 
D R A MCO y 7 P v a. HPi^^ < $8tttll£7- 9 ft 

««a*»ijw-4*t>as*4. i^«*«^(ctaflEif 

(TMP) **a«S: Lt!J7U7y^ 

[0034]^^ y^e ^A-n^saesn^flHBttMff 

ft««ciEtTJffi>^tM«Lfcv^#*4. 

T\ ^•V-^x J L-;HcJ:oT^^ycoiftf^tt®S:^ 

TJSIW**H«W-4*«*=o^TKW-4, 

[0035] fitfsm^t^ii^-v-^xA-/^ 
H fi-^pstc^ o t y 7 u »/ i/ ij y ^ ^ o 

dram tctett ztitzT-?immzti&&. ^i/y^ 

[0036] Sfe(cm»«*S:ffll«Lfcv^fc:tt^^ 
y y jl - i ^X DRAM^fit»-T ^> $r WBrT 

4. Cico^(ca/N-v-^^i-;^«S^ai^"r4n 
^y Kd^-PSC L^3^-9TDRAM^ttl&S<l4Dl-VCC 1 D2 
-VCC^.C7)m^«^^^±-r4. l!^OWB!r(i2ficODRAM 
(c^LTtT^Tl>^v^L> fr^DRAMcom^^«Brr4 

[00 37] -fS t immii * WM Ltz t 
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i±J > F m^-PSiZ ltitf^>T CHIP 
2(SRAM+CTL_LOGIC)<7) 5 ^DRAM^COX 'J T 9 -bX^gg 

(iCT^.(fCHIP2(SRAM+CTL_L0GIC)O 5 ^SRAMCOfBUwtiMMU 
fcAStf*t«cWSE*«MLT»fHfc*kL, SRAM^<7)T? 

[00 38] S^^aWHPStCctoTSRAM^-^ft 

^■^(iSRAMM^ $ ft £ (S-VCC, S-VSS) VM £ «JK 

U y^<or?*xtegiL£ft&. c^it-i^ 

0 o 

[00 39] — HDRAMA,co«Bet|&S:ffjtLTl6f^ 

/HUBONT) >WJ^fc«0#JB£ -trX 3 yhn-7(A. 
CONT) LmmtiflmfStLb. 
[ 0 0 4 0 ] % DRAM?) \jyu vi/^$:W±Lfz%& 

ZT7*:xayb a-y <A_C0NT) fc:Jg^ LT^Yt^ 
[0041] 03. 4. 5. 6teMttz£^X$m$tL 

ffltc IWotMtl.: k • ;**JfcWCfcH* 

fcEB5£$ii3:l^\ ^»^> : t l J<7)ieii««* i 32Mb. SR 
AMtCi&r-^«^«^2Mb. DRAM<OlS«ffl«#256Mb 

[0042] B93Tti5MU^ SilfcT H PXAO-A 
23#7 5 «/ ^ -x* ^ >J (CHIPl) kCHIP2T^ffl£;fXTl> 

S f F-CS£flS»r&. F-cs^r^-r^^^o^^tm 
ash #8tR £ fix r ? -t x^^ix . s-cs#r ^t</ 
k * o iCH I P2#»S? £ ixT T ? -fe x #tT*>*t 
& 0 F-CS(iCHlPl^r^^x^fi6ffl^^r7vy HI-^F-/ 
WE, F-/RP, F-/WP, F-RDY/BUSY, F-/CE, 

-/CE1, S-CE2. S-/0E, S-/WE, S-/LB, S-/UB<0|gffcT& 

[004 3] 2fflcODRAM(CHIP3kCHIP4)(i|5|— COT Kl/ 
x2Ht:7 y tr y ^£ fLT R— tf>-r- * £ L T v > 

H)fcy7Uy^At|»*LTIW^i«ra(REF-JWISI) 
£X2fc»9i&r. »ffl*>4>^^ 'JT^-feXttWORK«B 
EI+<ODRAW;:*t L TmtfZtl & • 
[0 044] iC0«-C<i2Mb<0SRAMaW(irHP 



AMk»fiLT^ J EySratV-/t:>'^S<lTt^*«, DR 

[0045] ;< ^ y ^ iszL-iwmMiW® Ltsramo 
LT«a-t& - 1: . 

[0 04 6] T^-feX$ix^rV^RAM^«i(SHADOW)(iDR 

•^Wi-r-^fi^BBi^^y-t/KFail bit)t>£ 
t«». ^vTT\ CCOSHADOWh^c^DRAM^ftfflLTFailbi 
t<7)ft#^^T 3 £ fc * . 13 T^iWORKW^^cODRA 

MtCFail bit A, Fail bit B^O. REF. OTf§J*^DRAM 
CCFail bit Cifihhifi. ZtlhCDT K VX(iB?t otf 
ii^^lT^O. T^-fcX^Tail bittCfffcfL^^Wi 
*C0ft*> 0 (C^fL>fiXOSHAD0W^ft^ 0(CT^-irX$iX 
SHADOW^iSftSfclio-CFail bit#ft»S*XiBsH 

THVx2B|(^aLTSRAMfK«^iftSSfLT^S. * 
It 0SRAMC7)T K UX^^iiDRAM^T Kl/X^CMo 

LT'ntetlh. lffiROSHADOW**«ft<OFail bitCO^tc 
«6«3<1T V^i . ^^CTT'(i:SRAM«JS^512Kb#(aT1S 
^ LTS)^> Jlii^i: FLASHY ^ y <7)»a^?B**ia^ 
SbitTte*). TKU-X^ralcOWSmfi^FLASH^^y 

[0048] itz. ^^y^e^A-^maSSrSlffllLT 

AMco^S: ^ qe y SMi*i*c»» LTK»T & - k 

[0049] 05^^ Ltl* t'JV-y r^OMTiiSRAMt D 
RAWiMcOTHUX^BIfclVyt^SnTfeO. fitt 

ra(iDRAMc7)256Mb fc SRAM<?)2Mb$: jg LJ)^^^:258MbC^ 

J£LTT H UX«A24^iEjDSilTV^ . 
[0050] Ltz* t'j77 r T'iiI35^SRAM^ 

*-«J:0J[£v^TKUXffiiaS:«fO^a3*-6. H4 

[005 1 ] ZCOXdlZMmmfcLfcT KUX^fgtZS 
RAMjH«^RAMa«t^9J>-C^Clk^aj*&. ^^fJ 
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izX o TWMCS3W-* - i: #iti#* . 
[00 52] 4fc. #(cf f -^«B«Wa*iWr<Lfcv^ 

y'a-/^IIt & <! £ £ & . 

K<ATD)(iT FUxm^mcom^tLtzZkZttltoL 

xsvirAzmztzi**)?*)*. mmmmxmmztix 

l^xl/^y NSrSLTV^. ATD(3T Kl'XlKAO— A 
v hmz J: £ aSSrJ5S. L-&*>*7t«W^UX </<£ AO 

-v^AWsawrra. stfcni^^rHi/xa^»fHf 

*ATD d^WoTTH Ux«te3»i*T K 

^>J:o^ATD^(iTHl-X^(50f{!i x avy FH-^tJg« 

» (DTD) COflffttfATD £ H«"C* & • DTDii f-Mi:f 

[0054] zcDXoizmtvmzji^ximmizmk 

AM^y^-^x^x^ioTISfrr^^^'J^^^-^ 

Clears & . *HJJKc3Mfc-t*m^i^^^fl:LT«i 

[0055] 08 J2DRAM<0 'J71/ -y >- j. £Kli8rf & SCO 

[0056] ms(bmT7*A<nm^&*m£mz 

$kLtzl><?>Xfoh • dOHT'ii. DRAMl*%ORKMra+ 
T\ DRAM2**REF.KBBI+-C*Sifc*«*SfLTV^ 0 4 
tz. -^fW(CT^-feXS:Wft*>O^CACHE, 

[0057] raKMIH^^DRAMlT'^a^^^r^-fe 
X©/^t^m>ft&o — ft. REF.Jtffla*ODRAM2-Cl*£ 
■rU7U'yxa®^fHS3tTtT*>n&. ^(3. FIFOtC^ 

«T ? * XMMslK (A.CONT) WoT « *Wffi*«RISS 

[0 0 58] itz. 9\-%&T7*A<3>&-l3l<7)T?*A& 

msxmffZti&tf. y ^U'y^j.ohFiFO^^cos^ 



*>H*isi3! £ f flffl l x y ^ w v i" *. z vm. L X ^ 

[00 59] 08(B)tey-KT7**rtWrS*l£« 
L*: *>^T'£> & o DRAMl*«WORKfflH+C »J - KT 

*lTT7«teXli^7't6. — 2u DRAM2T1i , J^U-yi/ 
[006 0] 7>f hT^-tX^M^f^^iSW 

^T'&SDRAMlT'llft;*^*. ISI^cSSjiAT-^ii 
— J3 F I FOC «^ £ il £ . REF. ffllSI 4><0DRAM 2 "C« 4 iT y 

tiXKVz?-?<VS$&*®l)m?rZtL&. 
[006 1 ] ZZX\ WORKWH+^DRAMl <i— ElcolSff 
(C80ns^SLTV^CO^LTREF.fflra*^DRAM2-C(i 
— EK5O»ff* f 70nsT»TLr^&. Ltztf^X , DRAM 2 
^''j71/7^»iTot(), »#&*i»fl5S:DRAMl 

a^*»7 ltdram i tcisv < <r t #aj** . 

[0062] m9imm^(VT7*Atffb£Ltzt%&cn 
±<(*ff«:KBfl«7n-ft-h'C*4. STEPlTli 
T H UAtfKft Zixxmftimte-f h . STEP2*Tte 3 V 

-^«iSTEP3(Cii tf • STEP3T liWORKRHH^^DRAM^ x~ 

»^-«iSTEP4Hatf, STEP4riiW0RK^ra+^ODRAMtCSa 

UX^Fimz^^tl^> o C CTREF. ^ra*OSDRAMT 
•J7l/7y a**»7 L/v! ^STEP6(C3t^REF. ffiPal^ODRA 

[ 0 0 6 3 ] 0 1 OtiREF. Wra+cODRAM^Oi6^$rltt0i1t- 
^7a^f^-ht'J,|, e SETP2. STEP3y 71/7^ 
Hfi 1 . STEP4. STEP5{i^-^ h A ■/ ?<0Hff 
T**&. STEPlTREF.Wra^fflif&SiX, ^STEP2T4*T 
'J7l/7ya § 9 t&^^IS S ix ^> . y ? \" 

y is ^W^t^fxMSl^zm^ y ^^^HffS 

^X^». 'J 7Uvis*®m& t S1&ZtLX&*). fctbhtltZ 
mmcO 'J 7 U -y ^^fir^/X^ <> 'J7U7 S/aR^i 
fr->tz*%>&t >J~7U y isjuimr Lfc«-&WSTEP4^it 
* . F I FOCC^m S ix^ t- 9 ifiM hfrto tmiZth . 
t> Lx-^^*>iX«fSTEP5(CJt^DRAM(C7>f W^-y ^6 
ft 5 . STEP5T'FIF0(3^$ft/^7 r -^COm^^7 
Lfeift'&atf. STEP4T , FIF0^7 r -^^^o^^^S 
TEP2tcM^> o 

[00641011 dtiDRAMcT) y 7 U y ^ ^R|«c"t ^ 
01 1 (A)iiiiKffiffliaJK®HTftl>75X:WTT^DRAM 
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<D1M£ WVfo h . 2fflODRAM (DRAM1 1 DRAM2) ^WORKSHH 
W0RK»!ia+<7>DRAM^ni»r 7 Hr X (c« t X iftfTt & . S 

L r v \h . -stcref . fflra* <odr am( a >j7i/7^ »f£ 

71/7 ^.x^Tf^X- * # jA^ £ ft 0 . 
[0065] DRAMO^^E U 4=;Wia«64BsJSlrtfc: 
•y x a £ft 3 <£%tfhhi)K LfzmxUZ^m^ 
t!8|llW0RK»irai:REF.^ra$rW0#^T*3 0. DRAM 1 £ D 
RAH2***<l^fL^StCW0RKffl!ratREF.«BraS:4|lI^» 

[00 6 6] .1,1 T\ — EIc0REF.»BBITJ>68idsC0H(C 

[0067] 256Mb* tOSDRAM£Wcffi& £ . ^ >J 

fg/£te8192n^x512#^Axl6bV hx4A>-? k SroT 
& 0 . (AiasCDmitZ 327680 (81920^x4^ N'^#)^'J 7 
l^y^^fif^km^. Lfc^ot, H11(A)^)W-Cttl 
liCODRAM(C»LX64ms^ratCREF.ffira*M|lI^^COT', 
— 0<7)REF. JfflfPI (8ms) c7)P Q ltC8 1920 O 'J7l/7ya^tf 

[0068] —SOU 71/-/ ^jL^^^r^rati70ns^ 
WTl=70ns x 81910 = 0. 573ms £ „ — >TC\ 8ras 

tt0cOT?^X#^VC^ hfc'ofcfc LT1000 
OO0(8ms / 80nsHz3:£ o Z.tl^r REF . ^JjfUJ^ODRAMlC y 
A hy<'y^*r^^CC^^raTl(i7ins(70ns x 100000 
0) T*)l>o L*I#->T. Tl + T2 = 7.573ms < 8msk 

[0069] ^fc, U7U.y^AttREF.fflfa*ODRAM|*| 

^fcliTijrafcllft** 'J71/7 is a-tomtetilhtt 

M&k&o-c. TiKHiasrow-rswaj**. TUBiats* 

[00 7 0] HI l(B)WDRAMcoy y^-y^AHIHSrS; 
^ Lfc4te<C*?t Lfc c — «(3DRAMO 'J7l/7yj. 

mk**). xom^w£&wx*mft2itz>ztti**jmx* 

foh. ZCDmX'&Mi&miZ 'J71/7 isjLfflmZASmsltZM 
IBl/tH*. TlttSgfcfe^rV^, T2(i5.25ms. «9te0. 
177ns-C»9, REF.JfflH4HcU ^.yS^i:^ h^' / 



[0071 ]-^ fiffl»WiU7U-y^jLiaPBS:3®« 

»J7U v ^ISIfil£fg0128nsK®J| LT 
co*&«REF.fflia«il6iDsfc35:-&. TUi$Bbt>% 
T2iil4msi:^:0gi0«il.427Bstc=3:&. ^iiOTl 

#M"f £ fc . *HJffc«|-C(iDRAMO»ftmfiiSr 

^^'Jf 7 rcofltefclcK tT*: k s> ? Sr»f^(4 
£LXb^\ V7Uvi/*mffiX'fo&64tts$:8 
-}<7)MmzttW\ L X WORKERS £ REF . MfSlZ LtzfiK $ & 
daft* < »MtWff- ^^THl/X?: &FIF0CO 

w^KfflrakREF.^raowom^iaas:«^*?»^ 
waiE<nm£imim'&mffiX'$>&. mi 2 <a> -ctiwo 

RK^kREF.fflScO^O^O^HUCC^gP^^^^ hT 

OW0RK»iia»7raiSC^hSRr 9 b XA#ft;b*lT t ^ & . 
Cl^J:-3^«^C(±DRAMlcOW0RK»IISI<i^>f hT^HrX 
OftT^-C^JtSSSilS. -*TT. DRAM2«^fc* 
& 0 WORKMAN k -Or 0 . ^4 hr-*€r»Sii*-m5>r 
hr^-bX<0»74tftlin. DRAH2C»Siiiil* 
^o^x-^ti-MCACHE^^Sfl^ 0 WORKJfflfg^KC 
ACHE(^1# $ ixT t \h CO £ fS)— <7) T K U^tC T ^ -fe 
4 tfe*&(4DRAM 2 T'(i^r < CACHE(C^1 LTK^» # £ 
ft 9. r^-feX^»SaAO*&(iREF.»iH+0 
DRAMHC(iffl»k**3 0FIFOS:&ALT»#5i^fti?iX 
^> . CAGHEtC^^fL^r- ^(i:DRAM2OW0RKWra^T 
L^»:cOREF.8HKI(3»#MS#I^. C^f^IlMT 
-fiX«fCACHEOrt^(i^ «J TSilS. r^-bx^u-H 
CDm&teT 9 -feXCO&T* TDRAMlOWORK^ra^T^ft 

[007 2]1312 (B) li— 0or^-feX*%]RK»ra 
&t^.JBIBiOt>*<ft*)ft^:»& J ?'. Sfi^dTT 
v \- L ^iX^: l^Ol^^L^o DRAMl^'WORK 

LT -ec?)^ 4 tfOTREF. ffi^* *> ^gg LT T ^ -bX^V ^ 

x^h. z<nm&trZ&T9±A£(*aiEiz5\*mz\ DRA 

M 1 iiREF. fflffliZAh . DRAM2(i^^k , *3 OWORK^^A 
9f*M«JRfc&6. U - H T ^ b xcom^lt 9 ^DR 
AMl*^CACHE(cg|g«l^n^. 7^fhr;-bX^li 
»«Ul^r^bX^TU^, CACHEtcS^a^ 
ftfc-r-?*DRAMl kDRAM2tcS^^-f- 0 fllliif 
n-PtLCODRAM^HEF. «8^A o/ct^CR^ W^O» 

SRL**»T-ftitfcACHE<7)rtSii^ y r$/x^o £<o 

J: 9 ^CACHESflefflLTWQRKfflrakREF.SBSItCifc* 5 ^ 

rnx^, -®£tzimwL®cowMmfflZMz.&T9 

*A£!m?&Z£tfX'£Z>. 

[0 07 3 ] HI 3ii*5IM5M^i3Ct&CHIPl(FLASH)CO 
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mf&mx'h%>. xtfuxa^tx-adb, xt^-n 

-DEC, *^)T\s4 MA(FLASH), YTKl/XA' <y y rY-A 
DB, Yxa-^Y-DEC, Y^-h (^7AX^ 7 f) 
yXTyrisJSSY-GATE/SENSAMP., ««/ I DS^i/^X 
^STATUS/ID REG, V/I^r I/? "^MULTIPLEXER, 
AtbJ)'<v7T\/Q BUF, hXf-b VS/^WSM, n 
vyKa-fW y?~7x4XCUI J; 9ffil££ilTO 
& 0 CHiPicoiSmi8!*^^-^(c<$ffl$nT^^ELA 

SH* ^ »J t [5)«T"*> & . d OCH IP1 (FLASH) CJ:oT #H 

& * * y * jl -/i^flftsai* & . 

[ 0 0 7 4 ] H 1 4 (i*Hl»«lfc:fc^^SRAMC0fl|dEWSr 
SLfct^i. Xf^-^' X-DEC, ^^yru-fMA 
(SRAM), Yy~ FY-GATE, Yt^-^Y-DEC, A^f- 
^$>JfflKUKD_aL, ^JfflJIsIffKONTROL LOGICS #ft^"l|CO 
Aft^^y 7r^^M$fLtl^. <I<OSRAM(3— /RW 
%^hfy&immSRPMThZ> . £COSRAMCJ:oT#0efS 

[0075111 5^Hi6WtCfeft^DRAMCO«««& 
^kL*:*>?)-C£>&o XTKU^-y 7rX-ADB, 'J7l/ 

yi/^^y^REF. COUNTER, X^rJ-^X-DEC. 
UTlx>fMA. Y7 KU^A'-y y rY-ADB, YTKl/X^ 
^7V^Y-AD COUNTER, Yxn-^Y-DEC, -t^XT^r 
teJK&Y^-F (^7AX>f «yf-) SENS AMP.& I/O BU 
S.A^JT-^'X ^rtUS&INPUT BUFFER, ft^x-?^ 
v^rlHlSOUTPUT BUFFER , »J»!lH»&*>f 
0SCONTROL LOGIC & TGT«Wc5*VO**. ^t'J/l/ 

*x^a»^>*y-fe^S:*tf. **y*/p<o*ft-e*i«; 

*t^tMi SFET/iWiI(:f^$n/v:i«l> 
iciTS^^y-fe^T*s. *%wrffli^n^DRAM 

[0 0 7 6] HI 6«*»HHT'*&P<^y : e>?j t -/UO 

m^me<r>— mz^Ltzhcox-hh. A0—A20, s-/cei, 

S-CE2, S-/LB, S-/UB. S-/0E, S-ZWEte** >J =E$^x— 

:7x-f Xft-^T'J>&. x-^Aft^ft^-I/OO— 1/015*2 

fz. MMU, ATD, DTWi^*MMU0», ATD0K. DTD0K<O 
fttfj(I^S:*LT^&. D-CLKteDRAM^gfc&;*il&?C7 
•y ? . D-OMiDRAMN&tl&Sfl* r? 7y Fll^OtSafc, 
D-A0^-D-A15iiDRAMc7)T HPXS, D-DQ0M)-DQ 1512 DRAM 
<OI/0frc*&. 

[00 77] fktWCffjWvCV** y-FT?-fcX 

^O^Tlft0j3-f&* THUXAO— A20**A^3il&fcMMU 

0BttS«L3trHuxs:ai*'rs. atd@&i2tfi- 



XA0~A20fc=l^>'FSB<S-/CEl > S-CE2, S-/LB, S-/UB . 

S-/OE, s-/wE)^Mt£#&aU rHi/xtavvw 

W0RK^4>^ODRAM1^n>^ T7"r 4 7a~?y Ykt U*7 

-> A^ttC y - F a -? y FR£ i] y A T F UXCo£ fgfr 

DRAM 1 ^^I^m$il^f r --^iiD-DQ0—D-DQ15(C 
aj^I^il. — .SR/W BUFFERSriiLT^^ 1/00—1/015^ 

Z^Lfz* y4 bT?*Xcr>t$r&i> y-FT^-feXfcH 
atcATDff^A^T^O 3: & oWCA'y^r^f^ 
/37y FAtu*>T FUXRartWrSilS, ^<Of£. D 
TD0B*q/OO— I/015<fc3vy F8(S-/CE1, S-CE2, S-/ 
LB. S-/UB. S-/0E, S-^coSS-fkSrttftlLT^NV^Sraj 

A3^^FCo^«fifS#ir7>f h^HfirSii-S. 
^iXh"r—^\tyA V T ^-trXO^T5r^S-/WE^0i. 
*>±^' 0 -CW^-T * ^ N 7^f h 37> F (iS-/WE*«4: 

^F3&«a«LT*ffS*L. *^»S-/WEfi^(Oir^±** 
0t:U^ot7^f F^7L> r'Jft-^vvH 
^^ffSiXTIr^*. ^3^. REF.^+C7)DRAM2(C(i:y 7 
l/'yv-j-^^ixT^O. 7•y^-v~-> ; r?v>'FPh>'S , 
>9T9t< ^3VVFA*«»i3iBL«1¥S*lTV^. 
J2Li*^BLfcSt*Wlfc:J:iitf . SRAM^f y^7x^J 

s^BBL^^^^iafflDRAM^ffli^^*^^ y 

OG I C) TiiDRAM^ffiJfl $ tiX V ^ ^DRAMtC^^r y 7 1/ 
•y «i©J (CTL_L0G iOtCioTHtTSilS fc«>S 

RAMh mmiz oyisvisjLi tcffiffl-r & - 1 ^ 

aS*-&. DRAM^^tf^-f-^ft^Zfi^ty 
71/7 S/^. £^-3 ^ ^^SrlHS-r&C t J: ODRAM 

UM** \ Vt->X fi£*C0SRAM^f{ t £ fflV^tyty'a- 

DRAMcoy yuvisjxmffizmb&zttrz* 
^xm&mzLDnmzmftZit&zt^mt**) . « 

ffl^^Hcr)^V^qE:y^:yjL--/P£||^T'#^ < > — 
«ffll^f(C«DRAMC0 'J71/7 >-^SPi$:ffitf ^ t Id 

WJicryy* ± y y A -yi.^ i^g-r * ^ ^ ^as* 

^V-^i^ji.-;UPMcOffi|$^J:oT(iDRAMCO--^, 

t> i) i Mi^ao«B«i& t ff jh t xtmrnm z m%. lx 
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T«j£<«^&Cli:*«rfifi-C*&. <»»«2>H1 7<2 

*5HH«c*5*t & ^ * y * x jl -rt'Sriiijs-r & chi p2*mm 

^HftSMSr^L^t^T-ft^, *5Biffl£;fclt&CHlP2 
(CTL_L0G IC) tt«J&[H!K (CTL_L0GI C) ffij£ £ ilT 
0. ATD. DTD. FIFO. R/W BUFFER. A..C0NT. CACHE. IN 
T TMP. RC. PM. CLK.GEN. COM.GENtCi: oT*Sj££*l 
£. H2lC^L/cCHIP2fcteSRAM. 7^«X-<7fA 

TOT 7 -feXliDRAMc** LTUff^n^ . 
[0078] CHIP2(CTL_L0GIC) tCli^MqjWSRAMJ^'C'r 

fro. T-^Aaj*^U7U-y^jLiM^S:CHIP2#»lfai 

[00 79] 'J-Kr^-feXtfif9«^OV^TW»lll 

kXJiZtitzTFUXb ATD-C«a 8Wt37yH #A_C 
ONTlcilf£>*t£. AJX»rrfii*£ft*:T Hl/Xi:a?yF 
frbTfizXCDnftZVmL. COM.GEWzDRAM'KOrJV 
yH^ff^tS. AJBfmiSftKofcTK 
l-X$:DRAMffl(CS:^LTDRAM^^-t^ . COM.GENiiCL 
K_GEN#£j£ U^D-y^CMLT DRAMlC 37yh'J; 

cODRAMiiT-^Sraj^L, US^jSilfc-r-^WR/W BUFF 
ERSr^LTI/00-I/015A4tKjM$fLTU-HT^-irX^ 

[0080] y^i hT?-feX*ft9*frtt, KUfrhX 
JiZittzTYUXt ATD-CSttQ ^37>F jmxdtdt 
vt7-?tff{_cmiiz&t?ti&. a_c 

£«SU COM^GEN^DRAM^cOnwK^ffSrt^-r 

A.CONTfi^ttJXo^r Hl^X^DRAMffltC^LTDR 
AM^ft;^ & . COM^GEN(iCLK_GEN^« L/£ ? n y ? 
fclRIWLTDRAM^nvyHSraif-rs. *aift4f- 
?tel/00~l/0157^£> A^J £ JlR/W BUFFERS— 3 
fifctft* W0RK»!H4»^DRAM^i*^nT*ii^tf*>ix 

CtSftSft, REF.ffira^^DRAM^tSjiA^^il 
[ 0 0 8 1 ] . -^ffcCOl&fmSRAM^T ^-bX^ff 

*. aJbKWLfcSB»«*cJ:fttf. SRAM. T^^^f 
•y f-AS MMU £ rtK-fr-r J: 0 S 5rffim"CCH I P2#fSj£-C 

l:#EB#*. 4*:. T9*XXA -yf-AS^MMUcOiJ^ 

^Mt-r dram/\t ^^x^^r^^t #as# & * *> «t o 



awe j: h *com<nMmmmm\vmzm.w Ltzi>cot 

PWTC*4. <SH««3>Hi8li#»Wfc:fc»«-X : e 

»; * a - >vi mm- & ch i p2&*/ch i P3^mH^^sfe^ 

^UctOTfcl). *SB*M^fc(t*CHIP5(DRAM+CTL 
_L0G I C) \mmm & (CTL.LOG I O DRAM#> fl§l£ $ ilT & 

0. $JfflI[°l8&£*§j£-t£ATD. DTD. FIFO. R/W BUFFE 
R. A_C0NT. CACHE. INT TMP. RC. PM. CLK.GEN. C0M_G 
EN t DRAMt ifiVt •/ TIZWM ZtlX V > & . 017^ LfcC 
HIPZ^DRAMSrffittL^WfiKh^o-CV^. UTT^^ift 

[0082] Th'l/Xh7yyy3yfVf;^(HfS(A 

(DTD)«r-^«-9fc 37y F«^o»ft;£8WSLT^ 
/I^X^ai^^^o R/W BUFFERteDRAMCOg^tt U SS^ 
^»fc:r-^«:— ««ec««rr*. FlFOteftAixftajL 
CO' <v?t (UKTDRAM/xSii^r - ^ ^ Kl"X£ 
-^:^tl>o ^«v;HlIffi(lNT)(iDRAM^<7)m 

'J7l/7ya^^y^(RC)i:r^-tX3yhn-7(A.c 

ONTHcaMj-*-* . 'j7l/7y^^ y ^{iDRAMO 'J7I/ 
■x is^fflmttZfolbitT OyUyi^JL^frdTVUXii. 

m-h. ttz. ^mm^^^-^am^iti^m^z 
x^x^itz^ttzvyu^^^fsm^mEifro. ^ 

V-^e i? *. -)U (PM) (iCHI P 4 CDfflfflmm (aL_L0G I C) h 
DR AM^^m®«*&^tXm^O©JfflI ^ffa. ;P7^'x 
* U- ^ (CLK.GEN) (i ^ a •/ ^ $r±fig L . DRAMh fflffl® 
K (CTL.LOG I C) A^flfc^ ^ . 37yh'yi^l — ^ (C0M_ 
GEN) (iDRAM^OT ^ -fe X tC^^T h . 

(A_C0NT)iiCHIP4 (DRAM+CTL_LOGI 
Q^WmtfF<r)fflmt. DRAMAvr^-b^^tTd^cOTH 
\/XZ5&&th . CHIP 4 (DRAM+aL_LOGIC)/\^^e "J T ^ 
-fe^^tT3^(iV^^-g)^|i|^SRAM>^T^ /^7i 

SJ»HI»<i C1<X*S2«| LTDRAM^T 9 *X £ ft 0 . 
[0 083 3 DRAH^y-FT^-trX^^Ta^tC^V^r 

ft&frbAXZtLfcT}*uxm_a)mi / zmbtL&. tk 
x^A_coNTA.ai^i--i> . /LcoNmai^n^r h n 

WK^^r^-trX(7)^?T$rHgff L. COM^GENtCWORKffi 
rBWODRAM^^nwH^fir^tg^f 4^. A.CONT 
«4S*tBX ofcTH l/X S:DRAWH^S:» LT W0RK»!BI+co 
DRAM/\aj^"TI> . C0M_GEN(4CLK_GEN^ifiR L/C 9 P v 
9 IZfflm L TWORK^+ODRAMtC 37/ H$T%tr"^€> . 
37>Kfc7 KUX$rSftKo^DRAM(ix-^€r£K^ 
U aS*S*l3t-r-^«R/W BUFFER$-^LTI/00-I/01 
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[00 84 ] WzmtW\7J hT7*zX*ffo*%r&ltZ-i 

filS titz a -? y H &t/DTD-ci$*n § v y K k 

37yFH7^ -fe XcOH^t £ fflffir L . GOM.GEN HWORK 

ONmgWR^fcT HUXS:DRAMffl(cS»LTWORK»ira 
^DRAM^aj^-f £ • COM_GEN(iCLK_GEN^^c Ltz 9 
Uv7 izmn LTW0RK^ra*ODRAMtC3 V y K SrSEfi^ 
S&^ft&T-^til/OO— I/015*>^A^$ixR/W B 
UFFER t- 8 - B $ ft*: « , WORK^^+^DRAM^^ ^> ft 

mtpnwmiz t> *#tT*>ft & ♦ 

^soi o^W&lzW^—^z/^—Mtzj^yV 
m^?S[zVt->X V y U>y i/ jl J; ^y^^'R 3 'J7l/7y 
i f?ih $ *t*"T DR AMcT) 'j7l/7yjL K^MKHJ) £ WM 

[0086] 2^( t zrmmx£WMLtz^i&erizimip 

[0087] d<o±. -SfcffiW^SBWLfc^*^ 
(2; ^x-zu-^ri v y Kfi-f-PStc Lfztf-> X chip 

4(DRAM+CTL_LOGIC)C0 9 ^DRAM^cO^^e >J 7? -fe-XlCfig 
Tii#Ute\ CHI P4 (DRAMKTL.LOG I C)<7)? -hMOtSfiZM 

mzm&Lxwmm&t'tz>zti)**if£Tf>£>. 
z tim^mmmmmix-mm ttzhcot mmx*$> 

[0088] OlMmLtzmmmifZ iWf , srajm y ? 

mmiRv : mmm2x^mL^h<^i f zmtx<xcr>x a 

fflt-£-k*>tfi*£. SRAM>f y^-7x^xM^S 
L^%^fffi^:DRAM5rfflv^^k(ci;oTJ; 
ftT*±§ fiSRAMSJ&f- y r#H3iffi*& . 
<HSfeWI4>iai 9tt*«flH«C*J(tft^ : eUt^A-/P 
coa5HcoHttMS:^LA:fc^"C*4. 0 1 9 (AHcliJi 
Mia. 01 9(B)(cWBrffl0S:^Lfc, ^M^eU^x 
-/K^:-;^'J v K7W (BGAXcJzoTSSKfcSHSI 



lElSS^K- FPCB)_BCXHIP1<FLASH) „ CH I P2 (SRAM *CTL_ LOG 
ICh CHIP3(DRAM1)^{/CHIP4(DRAM2)^}?S8$^T^ 
h. t<lZf&mZtl%^l)\ CHIP32W/CHIP4(C(i^*)»9> 

JflDRAMCO^T * v Ttffm S tlX V \& . CHI PI k g«± 

cotfy-f * y^N^y Mi#y-r * y^?M ^(pattok* 
cHiP2k^«±co^yf r ^ y^t y M**y 

7M y^74 A*(PATH2)TJS«§ftT^&. CHIP3&tfCH 

iP4(iCHiP2k^yf r ^ y^v-f -v(PATHi)-c«asn 
7<ommztitzm&±Mimm : £-!i' wrfh 

—1/015. CHIP2tC«-ri>ffl»fi^-S I F. CHIPKCJtr 
m^CO^Ot V<DfcMZBGk(D'*y7^miZtmZtL 

ho 

[0089] *mmz x hmmmxit? v > h eib#- 
KPCB±fc'<rf--yrsBKjww-&». n^sm^h 

iasi»ft*«<-r&c:i:*«as**. f-yna^wRatx 

y >f -vcHJjaBK-r 4& <r k t «k o T*K_ba*y r ^ > 
hiJck^y-r 4 y?74 J r(7>*&t:WMLX'J?& 
v ^XSRT^ x-x-A-^SBi-r & ^ k ***** o 
^SK-I-M S ti 6 iRfflDR AM^^T f-yTS-fflv^dk^ 
TZ&tisb. *±>J^iS*~J\s£3mt,z%j£&&-t&z 

dk^ffi*^>. 

[ 0 0 9 0 ] 13 2 0 ^ t »J y^-^ 

o wizimmmz^Lfz. zcomx*i&a\\f>2(SRm+aL_ 

LOG I C ) ^CH I P3& t/CH I P4 tC JS ® S ilT V ^ . Mt-CH I P2 
k CHI P3X<iCHI P4^<7)geil(C:(iPATH4^ffl V * £>flT V ^ 

znmmTmiz&^xTvybmmx-wwnm 

[00 9 1] 

[ m&wm ] skk&m uz ± 9 (3**w*Jt«fc: 1 ^ 



[02 ] 01^OCHIP2cOHWS:^^o»y ?0T£>&. 
[03] *%H8Sr jfffl t/L^ t'jt y a-;UOT H l/X 

[04 ] *jffltifflLW€y€ya-M)rKi/^ 

[05 ] jgffl L*:;* ^ U ^ i^-/UOT H UX 

[06 ] *Wft*W§\^tz*^)^i? *~)V<r>TYVX 

[07 ] mi(nm^x\mm^<rmm^hh . 

[08] DRAM^cOT^-bXh V7]sv>sjL£m$LLX'ff 
[09 ] DRAW\T ? -b X £ fi 1 o tzWr£cr>%mcOffitl £^ 
[010] REF.Mra*^DRAM^fett^l»^atflS:^rr 
[011] DRAM(^»j7U.y^ A ^0-M*S^-i»HBH 
[012] WQRKJHEL REF.»|ia<7)flJ0Si.B#tcr^-fe^ 
[01 3] y7vi'***V<7)-mf&M&^i-7'nv? 

[014] sramo— mm.m^^'tya y ?mx-*> h . 

[015] DRAM^-«^0|iSrryo.y^ElT*J>&. 
[01 6] *%Bfl$:jifflt/c^^:U^> ? J .-^c7)^>f $ 
V ^f- A— h CO— PIT $> & . 

[017] miic^fhrnnco—mrnii^y^ v9 
mx-foh. 

[0i8] *%mzx &dram£* m Ltzimmmu y 

9 - y x A x^co^S^ * 'J 0)%ffc0rc& & . 
[019 3 ^^^Jr^^^U^^jL-zUcoll^^^ 

[020] *m*iz&h*^v^i; ^-i\,comgmm<n 

CHIPl-^Jfffcft^y . CHIP2---*]fflIlHl^(aL_L0GI 

S»J«IIllS8(CTL.L0GlC)^ma$fL^^*f"y 7°. CHI 

P*-^ •y^^^^AT^-fe^^^U(DRAMl). CHI 

P4 -r-f $ y 9 7 y/AT^tX^t'J (DRAM2) . C 

\MP5-9-{^^v9yy9\UT9 J ^X^^J (DRAM) #J 
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mmmaijj&xo tmnztitztmto* y y\ ao-a 

24- "TFU.Xft-5§\ S-/CEl-CHIP2cO^-y7M r 
ypfl^. S-CE2--CHIP2c7)^^7M^~7-;Ki-^. S- 
i /E-CHIP2<7)T^ h/7 M S-/WE-CH 
l?2(OyA M*-://Mi#, S-/LB-CHIP20nT- 

fiHK F-/WE---CHIP1<0^ M ://Mf-Si\ F-/RP 

-cHiPi uhz »y h/-f i -y°^y-y^y\m. f-/wp 

-CHIPl^ hrnf^ Nfl^. F-RDY/BUSY- ■ -CHIP1 1/ 
lF -f / ^T^hr-yh ft ^\ F-/CE- • -CHI Plf- y r 
>f *-:?7MI^\ FVOE -CHIPir^ hr y h>f 
/tft^?\ F-VCC- -WiPWMM. F-VSS— CHIPl^^y 
h\ S-VCC---CHIP2com®, S-VSS-CHIP2<0^^^V 
H , L-VCC- -CHI P2^m^ , L-VSS- • ■ CH I P2^ 7 *7 V 
b\ PS ~^V-fflfflm^. I/00-I/015 • x-^A 
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